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Side Effects of Antiepileptic Drugs 
in Long Term Treatment 
K.-H. Krause 
Neurologische Universitätsklinik, Heidelberg 
610 epileptics of the Heidelberg out-patient clinic 
for convulsive disorders aged between 20 and 
40 years and under long-term anticonvulsant ther-
apy were examined to investigate possible influ-
ences of medication (i.e. type, total amount, daily 
dose and serum level of antiepileptic drugs as well 
as duration of therapy) on clinical signs and symp-
toms, anamnestically reported disturbances, an-
thropometric data, neurographic parameters, con-
centration performance (d2-test), bone density 
(Norland-Cameron bone mineral analyzer) and a 
variety of hematochemical parameters, including 
enzymes, haematological parameters, electrolytes, 
renal parameters, uric acid, glucose, bilirubin, lip-
ids, immunoglobulins, vitamins and hormones [2]. 
Most of the laboratory results were compared to 
data obtained from a normal population of the 
same age group and the same geographical region 
[11-
The results suggest an influence of long-term 
anticonvulsant medication on relative body weight 
with increased weight, but without, however, re-
vealing specific differences among the antiepileptic 
drugs. We found evidence for a link between the 
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"frozen shoulder" syndrome and primidone or 
phenobarbital intake. A similar constellation was 
observed in the case of Dupuytren's contracture; 
thus, it is not surprising that a combination of 
these two side effects was found more often in one 
proband than would have been expected according 
to calculations. There was no connection between 
Dupuytren's contracture and hepatic enzyme se-
rum levels in our patients. Constipation was fre-
quent (10,8%), but there was no evidence for a 
specific influence of a particular drug. In contrast, 
nausea and emesis were reported under valproate 
sodium or ethosuximide medication in particular. 
Extrapyramidal side effects were rare, occured in 
a discrete and transient form and could not be 
linked to specific antiepileptic drugs. In manifesta-
tion of cerebellar disturbances the number of grand 
mal seizures was irrelevant, while prior cerebral 
damage - i.e. symptomatic epilepsy - seems to be 
important but not essential. Phenytoin intake is 
an important though not decisive factor in the oc-
curence of this side effect, which is clearly in-
fluenced by the total amount and the daily dosage 
of anticonvulsants as well as by the duration of 
therapy, but not by the maximum daily dose of 
Phenytoin administered. In the case of gingival hy-
perplasia, the study confirms the importance of 
Phenytoin and mesantoin intake, but also illus-
trates the occurence of this side effect in rare cases 
even under therapy with other anticonvulsants, 
particularly primidone. In general, manifestation 
of gingival hyperplasia depended on dosage and 
duration of therapy. In patients with gingival hy-
perplasia, we noted a tendency towards lowered 
parathormone concentrations, while no connection 
between gingival hyperplasia and reduced immu-
noglobulin A serum levels was detectable. In accor-
dance with etiology, there was an increased fre-
quency of combinations of cerebellar disturbances 
and gingival hyperplasia in the same patient. Re-
duced nerve conduction velocity was observed in 
one fifth of our patients, and there were distinct 
relations to total amount and mean daily dose of 
anticonvulsants. The group of monotherapied epi-
leptics gave no indication of a specific influence 
of phenytoin on neurographic parameters. We 
therefore suggest that the term "hydantoin poly-
neuropathy " should be used no longer. Concentra-
tion performance in our epileptics, who averaged 
substandard values, showed distinct relations to 
medication. In the group of epileptics under mono-
therapy a tendency towards lower values was seen 
in patients receiving primidone monotherapy. Re-
lations between concentration performance and fo-
late status, as suggested by other authors, were 
not observed. The values of bone density, the aver-
age data of which were below those of a normal 
population, failed to show relations to calcium, 
parathormone or vitamin D, even when seasonal 
variations were taken into account in the latter 
case. There were correlations only with alkaline 
phosphatase, a result emphasizing the importance 
of alkaline phosphatase testing for early detection 
of osteopathy. According to our findings, neither 
duration of therapy nor type or amount of drug 
had any impact on bone density. Whereas our find-
ings provided evidence for the importance of phen-
ytoin intake in the occurrence of hypertrichosis 
under long-term anticonvulsant therapy, we failed 
to identify valproate sodium medication as a de-
cisive factor in the occurrence of alopecia. Some 
individuals exhibited signs of pigment disturbances 
even without prior phenytoin or mesantoin medi-
cation. Our results indicate a specific influence of 
phenobarbital and sultiam in manifestations of 
acne. 
Regarding enzyme concentrations in serum, 
our data impressively confirm increased gamma-
glutamyltranspeptidase and alkaline phosphatase 
levels cited in the literature, while illustrating the 
specific activity of enzyme-inducing anticonvul-
sants. For aspartate aminotransferase we stated a 
higher mean value for valproate sodium monother-
apy than for the remaining anticonvulsants; for 
alanine aminotransferase a difference was noted 
between carbamazepine and the other three anti-
convulsants investigated in the group of monother-
apied patients (i.e. phenytoin, primidone, val-
proate sodium), each of which displayed higher 
concentrations. 
With regard to electrolytes, calcium was nega-
tively correlated with the drug parameters and 
showed - though this was not statistically verified 
- lower mean values with enzyme-inducing anti-
convulsants than with valproate sodium. A 
marked decrease in renal parameters, most pro-
nounced in the case of creatinine, and obviously 
caused by antiepileptic medication, has to our 
knowledge not been referred to in the literature 
and might deserve further attention. Bilirubin re-
duction under enzyme-inducing anticonvulsants, 
impressively reflected in this study, has however 
long been known, whereas reduction in uric acid 
through enzyme-inducing antiepileptic drugs, a 
prominent feature in both sexes, is a new finding. 
The lipids revealed higher cholesterol values for 
epileptics, which, according to our data and in 
contrast to the literature, were not caused by an 
increase of the H D L but rather, of the L D L frac-
tion. 
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Regarding the immunoglobulins, IgA and IgG 
levels revealed a decrease during the first 2 years 
of antiepileptic treatment, while concentrations in-
creased in the further course of therapy. IgA levels 
in patients under monotherapy showed no marked 
differences; in particular, there was no difference 
between epileptics under phenytoin and those 
under carbamazepine therapy, whereas in the case 
of IgG, patients under valproate sodium exhibited 
significantly higher values than those under pheny-
toin, carbamazepine or primidone. 
With regard to haematological parameters, 
there was a tendency towards macrocytosis, which 
was not associated with anaemia. Leucocyte 
counts appeared to be negatively influenced also 
by long-term anticonvulsant medication, with lym-
phocytes being particulary affected under primi-
done, carbamazepine and phenytoin therapy. The 
eosinocytes, on the other hand, revealed a positive 
relation to drug parameters, i.e. to total amount 
and daily dose. Thrombocyte counts in patients 
receiving valproate sodium monotherapy revealed 
values no lower than those in patients under phen-
ytoin, primidone or carbamazepine medication. 
A wide range of possible links between long-
term anticonvulsant therapy and the vitamin status 
was found. In both male and female epileptics, we 
noted a poorer supply of vitamin B 2 , biotin, folate 
and 25-hydroxy-calciferol; in addition, the male 
patients exhibited reduced vitamin B 6 , B 1 2 and vi-
tamin E levels, whereas the female patients showed 
lowered Vitamin A concentrations. Comparison of 
vitamin concentrations among patients with idio-
pathic and symptomatic epilepsy did not indicate 
that reduced vitamin concentrations were caused 
by the underlying disease; instead, calculation of 
possible relations between average daily dose, total 
amount of drugs and duration of therapy indicated 
an influence of antiepileptic medication on the vi-
tamin status for some vitamins (vitamins B l 5 B 2 , 
and B 6 ; ^ -carotene; vitamins C and E; biotin; fo-
late and vitamin D). This impression was strength-
ened by the findings in patients under monother-
apy: The levels of the B-group vitamins and folate 
were considerably lower in the case of enzyme-
inducing anticonvulsant medication than under 
monotherapy with valproate sodium. No relation-
ship could be established between neurographic 
parameters or concentration performance and the 
neurotropic vitamins of the B group. In contrast 
to this, female epileptics with poorer results in tests 
of the function of the central and the peripheral 
nervous system displayed a tendency towards low-
ered vitamin C levels. There were indications of 
potential links between immunological status and 
both Vitamin B 6 and biotin. Upon correlation of 
vitamins with lipids, we identified the already 
known relations to the fat-soluble vitamins and 
detected relations to vitamin B 6 status, which have 
so far been described in animal experiments only. 
Cerebellar disturbances were associated with re-
duced concentrations of folate, vitamin C or D and 
possibly biotin. Manifestation of dermatitis might 
be linked to the vitamin B 2 status, while occurence 
of acne may be influenced by biotin and vitamin E 
and even folate. Incidence of gingival hyperplasia 
could be related to riboflavin and biotin, and possi-
bly even to vitamin C, 25-hydroxy-cholecalciferol 
and folate. 
In the case of hormones, we observed a marked 
reduction of insulin concentrations in serum, ob-
viously associated with increased peripheral insulin 
sensitivity. There was no indication of a general 
induction of A D H secretion by carbamazepine; in-
stead the data from patients under monotherapy 
with carbamazepine suggested a reduction of 
A D H , at least against the background of valproate 
sodium results. The latter finding is apt to support 
the idea of increased A D H sensitivity of the kidney 
under carbamazepine medication. We found evi-
dence for a reduction of total thyroxine under 
long-term anticonvulsant therapy, not only under 
phenytoin but also in all cases of therapy with en-
zyme-inducing anticonvulants. This reduction, 
however, seems to be of little clinical relevance. 
For practical purposes in managing epileptics 
with long-term treatment, besides the anamnestic 
and clinical examination routinely done the follow-
ing points should be considered: 
1. For detection of osteopathy bone densito-
metry and determination of alkaline phosphatase 
seem to be of high value, whereas no routine deter-
mination of 25-hydroxycalciferol, parathormone, 
calcium or inorganic phosphorus seems to be nec-
essary. 
2. Determination of liver enzymes is not obliga-
tory in long-term treatment, because elevation, 
especially of gammaglutamyltranspeptidase, is a 
very frequent finding. 
3. Determinations of vitamins, lipids and hor-
mones are of high scientific interest, but without 
consequence for the treatment of the epileptics. 
4. No manifest IgA deficiency was found; so 
no routine determination of immunoglobulins has 
to be done. 
5. Manifestation of leukopenia under long-
term treatment cannot be excluded, therefore, 
leukocyte counts should be done, whereas routine 
investigations concerning the red blood cells seem 
not to be necessary. 
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